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(54) A CLAMPING DEVICE

(567)  The invention relates to a clamping device for
releasably holding a tool holder shank. The clamping de-
vice comprises a housing (13) and a drawbar (19) being
mounted reciprocally movable inside a bore of the hous-
ing and which in a forward end comprises engagement
means (23), which are adapted to go into engagement
with an engagement formation at the end of the tool hold-
er shank, and in a rear portion is formed with a drawbar
aperture (29). The clamping device further comprises a
clamping mechanism (16) extending through the draw-

bar aperture, adapted to impart an axial displacement of
the drawbar to and fro in the direction of the longitudinal
axis of the housing, wherein the clamping mechanism
comprises a first and a second actuator (27, 28) and an
actuator bolt (17) interconnecting the actuators, extend-
ing through the drawbar aperture and arranged such that
a rotation of the actuator bolt causes the actuators to
move synchroneosuly towards or apart fromone another,
imparting an axial movement of the drawbar.
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Description

[0001] The presentinvention relates to a clamping de-
vice for releasably holding a tool holder shank, compris-

ing:

a housing having a forward end, a rear end and a
bore intersecting the forward end and extending
rearwardly there from for receiving the tool holder
shank in a mounting portion at the forward end of
the bore;

a drawbar being mounted reciprocally movable in-
side the bore and which in a forward end comprises
engagement means, which are adapted to go into
engagement with an engagement formation at the
end of the tool holder shank, and in a rear portion is
formed with a drawbar aperture extending through
the drawbar in a transverse direction in relation to a
longitudinal axis of the housing; and

a clamping mechanism extending through the draw-
bar aperture and being adapted to impart an axial
displacement of the drawbar in the direction of the
longitudinal axis of the housing.

Background of the invention

[0002] Clamping devices as outlined above in the in-
troductory part are well known and widely used within
the manufacturing industry for holding different kinds of
tools for machining of work pieces of various materials.
The clamping device may optionally be carried on a ro-
tatable spindle, for holding e.g. a drill or a milling tool, or
be unrotatable for holding e.g. a lathe tool.

[0003] A commonly used clamping mechanism is a
cam shaft comprising a cam formation, wherein the cam
shaft is rotatably journaled in the housing and adapted
to impart an axial displacement to the drawbar in relation
to the housing by means of the cam formation when ro-
tating the cam shaft.

[0004] One advantage with a clamping device of this
kind is that it allows for a quick clamping of the tool, simply
by rotating the cam shaft by about 100° to 200°, which
has the effect that the tool will be drawn by a large force
into the mounting bore of the housing and thereby be
securely held by the clamping device. Also the releasing
of the tool can be easily and rapidly performed by rotating
the cam shaft in the reverse direction. Normally, the bore
of the housing as well as the tool holder shank are made
slightly conical such that they are tapering in an axial
direction rearward from the tool. In this way the connec-
tion between the tool and the clamping device can be
made totally free from any play which has the effect that
the tool will be held in an exact position which allows for
high precision machining by means of the tool.

[0005] However, one disadvantage with prior art
clamping devices of this kind is that the drawbar is made
with a comparatively large cross sectional dimension
such that it cannot, with the desirable cross sectional
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measures of the tool holder shanks frequently being
used, be inserted through the bore of the housing from
its forward end. The reason why the drawbar has to be
made with such a large cross sectional dimension is that
the drawbar aperture has to accommodate a cam shaft
having a cam formation of a sufficient size in order to
provide the desired displacement of the cam shaft and
the desired force reduction for the operator performing
the rotation of the cam shaft during clamping and releas-
ing. However, in order to ensure sufficient tensile strength
of the drawbar to withstand the desirable forces by which
the tool holder shank is drawn into the shank bore, the
remaining leg portions of the drawbar surrounding the
drawbar aperture must be made with a sufficient cross
sectional dimension. An example of a prior art design of
a clamping device will be described more in detail in con-
nection with the hereinafter detailed description of the
invention. Accordingly, in order to position the drawbar
in place when assembling the clamping device, the draw-
bar has up to the present been inserted from the rear end
of the clamping device or a shank bore sleeve has been
mounted in the forward end of the clamping device after
that the drawbar has been inserted into the housing from
the forward end. One consequence of this is that the over-
all dimensions of the clamping device cannot be made
as small and slim as desired. Another consequence is
that the clamping device will comprise extra mounting
details which will render the clamping device more ex-
pensive to manufacture, both in respect of material costs
and costs for performing the assembling.

Summary of the invention

[0006] Itisan objectofthe invention to provide a clamp-
ing device by which the drawbar is insertable into the
housing through the bore of the housing from its forward
end. At least this object can be achieved by a clamping
device according to claim 1.

[0007] Accordingly, the basis of the invention is the in-
sight that the drawbar can be made with an overall cross
sectional dimension which is so small such that it can be
inserted through the housing bore from the forward end
of the housing. This is accomplished in that instead of a
cam shaft, as in prior art clamping devices, the clamping
mechanism comprises a first and a second actuator in-
terconnected by an actuator bolt. Each of the first and
the second actuators is slidably received in, and extend-
ing at least partly through, a respective one of two hous-
ing holes as well as the drawbar aperture, and is formed
with an at least partly threaded hole. The thread in the
first actuator is a right-hand thread and in the second
actuator aleft-hand thread and the threaded holes extend
in a direction perpendicular to the longitudinal axis of the
housing. Each of the actuators are formed with at least
one locking pressure applying surface and at least one
releasing pressure applying surface. The actuator bolt
comprises a right-hand thread in one portion and a left-
hand thread in another portion. The drawbar comprises,



3 EP 3 560 639 A1 4

on the inside of the drawbar aperture, atleast two locking
pressure receiving surfaces facing towards the forward
end of the housing and at least two releasing pressure
receiving surfaces facing towards the rear end of the
housing. The right-hand thread of the actuator bolt is
threaded into the right-hand threaded hole of the first
actuator, and the left-hand thread of the actuator bolt is
threaded into the left-hand threaded hole of the second
actuator, such that the actuators are interconnected and
mounted into the housing with each of the actuators at
least partly extended into a respective one of the housing
holes as well as into the drawbar aperture from the re-
spective side of the same, such that when the actuator
boltis rotated in one direction the actuators will be moved
synchronously towards each other and the locking pres-
sure applying surfaces of each of the actuators will press
against the locking pressure receiving surfaces inside
the drawbar aperture such that the drawbar will be dis-
placed towards the rear end of the housing into a locking
position. When the actuator bolt is rotated in the opposite
direction the actuators will be moved synchronously apart
from one another and the releasing pressure applying
surfaces of each of the actuators will press against the
releasing pressure receiving surfaces inside the drawbar
aperture such that the drawbar will be displaced towards
the forward end of the housing into a releasing position.
[0008] With such arrangement, the clamping mecha-
nism can be made compact. Hence, the drawbar aperture
as well as the cross-sectional dimension of the drawbar
can be made so small such that the drawbar is insertable
through the mounting bore from the forward end of the
clamping device.

[0009] Since the actuators are arranged to move syn-
chronously towards or apart from one another upon ro-
tation of the actuator bolt, and since the actuators can
be designed with a similar geometry and arranged sym-
metrically with respect to the longitudinal axis of the
clamping device, the clamping mechanism does not im-
part any rotational asymmetry to the clamping device.
Hence, the clamping device is well balanced.

[0010] The mounting portion at the forward end of the
bore may be conical, and may also have a non-circular
cross section. The conical shape ensures a connection
free from play in the radial as well as the axial direction,
whereas the non-circular cross-section (e.g. with a "tri-
angular" or polygonal shape) ensures an nonrotatable
fixation of the mounting shank in relation to the mounting
bore.

[0011] The locking pressure applying surfaces and/or
the releasing pressure applying surfaces of the actuators
of the clamping mechanism may be curved or flat or have
any other suitable shape, or be composed of several sec-
tions having different shapes. A curved surface may be
beneficial by providing increased strength of the clamp-
ing device and improved distribution of forces.

[0012] Atleastapartofeach pressure applying surface
and pressure receiving surface, or the extension of such
surface, may form an acute angle to the longitudinal axis
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of the housing when viewed in a longitudinal section
through the clamping device in a plane containing the
longitudinal axis of the housing and a longitudinal axis of
each of the housing holes. In other words, the pressure
applying/receiving surfaces may be inclined with respect
to both the longitudinal axis of the housing and a longi-
tudinal axis of each of the housing holes. Pressure ap-
plying/receiving surfaces arranged in such way can be
used to induce movement of the drawbar along the lon-
gitudinal axis of the housing since the pressure ap-
plied/received by these respective surfaces will have a
component in the axial direction.

[0013] The acute angle of the locking pressure apply-
ing surfaces preferably corresponds to the acute angle
of the locking pressure receiving surfaces, and the acute
angle of the releasing pressure applying surfaces pref-
erably corresponds to the acute angle of the releasing
pressure receiving surfaces.

[0014] The most beneficial acute angle of each pres-
sure applying/receiving surface may depend on the de-
sign of other features, such as, for example, the design
of the drawbar and the threads (e.g. the pitch) on the
actuator bolt and in the threaded holes of the actuators.
Preferably, though, the acute angle is between 15° and
75°, and may for example be between 40° and 50°, such
as approximately 45°. Inany case, the acute angle should
not be too small, e.g. at least above 7°, since the friction
force between a pressure applying surface and the cor-
responding pressure receiving surface otherwise may
limit the operability of the clamping device.

[0015] Each locking pressure applying surface of the
actuators and each locking pressure receiving surface
inside the drawbar aperture may be composed of at least
a first and a second surface section forming different an-
gles with respect to the longitudinal axis of the housing
when viewed in a longitudinal section through the clamp-
ing device in a plane containing the longitudinal axis of
the housing and a longitudinal axis of each of the housing
holes. As a consequence, the rotation of the actuator bolt
that is required for displacing the drawbar a certain dis-
tance can be adapted to the force required at different
stages of the clamping. For example, the angles of the
locking pressure/receiving surfaces can be chosen such
that at the final stage of the clamping, when a great force
is required for displacing the drawbar a short distance,
an increased rotational movement of the actuator bolt is
required to displace the drawbar. Hence, clamping is fa-
cilitated and the usability of the clamping device is in-
creased.

[0016] A longitudinal axis of each of the housing holes
may be directed perpendicular to the longitudinal axis of
the housing. However, the longitudinal axis of each of
the housing holes may also be directed in an acute angle
to the longitudinal axis of the housing. In such embodi-
ments, the pressure applying surfaces of the actuators
as well as the pressure receiving surfaces inside the
drawbar aperture may be located perpendicular to the
longitudinal axis of the housing.
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[0017] It is apparent that the invention can be varied
and modified in many different ways within the scope of
the claims. For example, in the hereinafter described and
illustrated exemplary embodiment of the invention, the
mounting bore of the clamping device is conically formed
and has a somewhat "triangular" or polygonal shape in
cross section for clamping a tool holder having a similarly
shaped mounting shank. However, the mounting bore
could also have a different shape for clamping other types
of mounting shanks.

[0018] Inthe description and claims throughout this ap-
plication the term "forward" is used to indicate a direction
or position towards the outer opening of the mounting
bore through which the tool holder shank is inserted dur-
ing clamping. In analogy, the terms "rear" or "rearward"
are used to indicate a direction or position away from the
outer opening of the mounting bore.

[0019] Furthermore, as used herein, the expression
"facing towards" a forward (or rear) end of the housing
for defining the orientation of a surface, indicates that the
surface is oriented such as to face towards the respective
end at least to some degree. Thus, the expression does
not only cover a configuration where the surface is per-
pendicular to the longitudinal axis of the housing, but also
configurations wherein a normal to the surface extends
at an acute angle of up to (but not including) 90° to the
longitudinal axis of the housing.

Brief description of the drawings

[0020] An embodiment of a prior art clamping device
as well as an exemplary embodiment of a clamping de-
vice according to the invention, will hereinafter be de-
scribed with reference to the accompanying drawings, in
which:
Fig 1-3  illustrate an embodiment of a prior art clamp-
ing device;

is a perspective view of a clamping device ac-
cording to the invention coupled to a tool hold-
er;

is an exploded perspective view according to
Fig. 4;

is an exploded perspective view from above
of a clamping mechanism and a drawbar;

is an exploded perspective view from beneath
of the clamping mechanism and drawbar ac-
cording to Fig. 6;

is a perspective view of the housing of the
clamping device;

is a longitudinal section through the clamping
device and the tool holder, along the longitu-
dinal axis of the housing, in an initial, unlocked
stage;

is a longitudinal section through the clamping
device and the tool holder, along the longitu-
dinal axis of the housing, in an activated,
locked stage;

Fig 4

Fig 5
Fig 6

Fig7

Fig 8

Fig 9

Fig 10
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Detailed description of a prior art clamping device

[0021] A priorartclamping device according to the pre-
amble of claim 1 will now briefly be described by refer-
ence to Figs. 1-3. This prior art clamping device is of an
unrotatable kind, which is adapted to hold e.g. a lathe
tool. As evidentfrom Fig. 1 an outer housing of the clamp-
ing device 1 is generally box-shaped and is shown con-
nected to a schematically illustrated tool holder 2. Fig. 2
is an exploded perspective view of the clamping device
and the tool holder showing all the separate components
comprised in the clamping device. One of the compo-
nents is a drawbar 3 being inserted into the housing in a
bore 4. The drawbar 3 regulates the clamping mecha-
nism, the function of which is not described here, between
a locked stage, in which the tool holder is firmly coupled
to the clamping mechanism, and a released stage in
which the tool holder is released from the clamping de-
vice. The regulating of the clamping mechanism is per-
formed by displacement of the drawbar 3 in the axial di-
rection of the bore 4 in the housing. The displacement of
the drawbar is in its turn performed by rotating a cam
shaft 5, which extend through the housing and through
an aperture in the drawbar, and which is provided with a
cam formation which as desired can act on a rear surface
of the aperture through the drawbar, which will displace
the drawbar rearward, or on a forward surface of the ap-
erture, which accordingly will displace the drawbar for-
ward.

[0022] However, due to the cam formation comprising
alocking cam surface as well as areleasing cam surface,
the cam shaft will have a rather large cross sectional
dimension and, accordingly, the aperture of the drawbar
has to be formed with a correspondingly large cross sec-
tional dimension in order to accommodate the cam shaft
with its cam formation. As a result, the drawbar will be
formed with ratherlarge cross sectional dimensions since
also the leg portions, which connect the forward and rear
portions of the drawbar and are situated on a respective
side of the drawbar aperture, must have a certain cross
sectional dimension in order to withstand the forces that
will occur. This has the effect that with the commonly
used dimensions of the mounting shanks for tools and
tool holders, the drawbar cannot be inserted from the
forward end of the clamping device since the passage
will be too small. In the herein disclosed prior art clamping
device this problem has been solved by mounting a sep-
arate sleeve 6 within the bore 4 of the housing which will
define the shank bore for the mounting shank of the tool
holder. Accordingly, the drawbar is mounted into the
housing prior to mounting the shank bore sleeve 6.
[0023] One problem with such a solution is that the
costs for manufacturing the clamping device will in-
crease. Another problem is that using a separate shank
bore sleeve will introduce one further component having
its own manufacturing tolerances, which will deteriorate
the precision of the machining work performed by means
of the tool.
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Detailed description of an embodiment of a clamping de-
vice according to the invention

[0024] Referenceis first made to Figs. 4 and 5 in which
a clamping device 10 according to the invention and a
schematic and cut-off tool holder 11 coupled to a forward
end of the clamping device are illustrated in a perspective
view. The tool holder is here schematically illustrated
such that only its cut-off, rear end is shown butin practice
some form of machining tool is connected to the tool hold-
er, either integrated with the tool holder or as a separate
connected part. In a rear end the clamping device is pro-
vided with a mounting shank 12, which is adapted to be
connected to e.g. a not shown rotating spindle of a work-
ing machine or the like. The clamping device comprises
a somewhat elongated, cylindrically shaped housing 13
having an inner bore 14. On its envelope surface the
housing is provided with housing holes 15 (of which one
is visible in the figure) for mounting of a clamping mech-
anism 16 into the housing. The clamping mechanism 16
comprises an actuator bolt 17, a first actuator 27 and a
second actuator 28.

[0025] Fig. 5 is an exploded perspective view of the
clamping device and tool holder 11 according to Fig. 4
showing the various components forming part of the
clamping device. Like the clamping device, also the tool
holder is provided with a mounting shank 18, which in
the illustrated embodiment both are of a kind disclosed
in US 5340248, comprising a conical shank having an
axial bore and a somewhat "triangular" or polygonal, non-
circular cross section, which is adapted to be drawn into
a correspondingly shaped mounting bore 14. The conical
shape ensures a connection free from play in the radial
as well as the axial direction, whereas the "triangular" or
polygonal shape ensures an nonrotatable fixation of the
mounting shank in relation to the mounting bore. In order
to draw the mounting shank 18 of the tool holder into the
mounting bore of the clamping device, the latter is pro-
vided with a coupling mechanism comprising a drawbar
19, a sealing ring 26, a compression spring 20, a thrust
ring 21, a retainer ring 24, an elastic O-ring 22, a plurality
of engagementsegments 23, and a stop ring 25 arranged
within the bore 14 of the cylindrically formed housing 13.
Each housing hole 15 is formed through the housing wall
perpendicular to its centre axis 33 and in an assembled
state the actuator bolt 17 of the clamping mechanism
extends at least partly through the hole and through an
aperture 29 in the drawbar. Stop screws 31 extends
through holes in the housing and are arranged for en-
gaging with axially elongated recesses 32 in the drawbar,
for limiting the axial movement of the drawbar 19 within
the inner bore 14.

[0026] The clamping mechanism 16 and the drawbar
19 is illustrated more in detail in a perspective view from
above and below according to Figs. 6 and 7, respectively.
Fig. 8 is a perspective view of the clamping device hous-
ing.

[0027] The clamping mechanism 16 comprises a first
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actuator 27, a second actuator 28 and an actuator bolt
17 being threadedly connected to the actuators 27, 28
when the clamping mechanism is arranged within the
drawbar aperture 29 and the housing holes 15. When
arranged in the clamping device, a right-hand thread at
afirst end of the actuator bolt is threadedly engaged with
aright-hand threaded hole 34 in the first actuator 27, and
a left-hand thread at a second end of the actuator bolt is
threadedly engaged with a left-hand threaded hole 35 in
the second actuator 28. In this way, the actuators 27, 28
are interconnected and will move synchronously towards
one another when the actuator bolt 17 is turned in one
direction, and synchronously apart from one another
when the actuator bolt 17 is turned in the opposite direc-
tion. When assembling the clamping mechanism, even
if not apparent from figs. 5-7, the actuator bolt must ob-
viously be inserted into the threaded holes 34, 35 from
the side of each respective actuator 27, 28 that faces the
longitudinal axis 33 of the housing. Hence, the actuator
bolt may be inserted into the housing holes 15 and
through the drawbar aperture 29 before being connected
to the actuators 27, 28. When assembled, the actuators
extend into a respective one of the housing holes 15 as
well as into the drawbar aperture 29 from the respective
side of the same. A longitudinal axis 51 of each of the
housing holes 15 is directed perpendicular to the longi-
tudinal axis 33 of the housing.

[0028] The part of each actuator that is arranged to
extend into the drawbar aperture comprises at least one
locking pressure applying surface 36 and at least one
releasing pressure applying surface 37. These surfaces
are arranged to contact corresponding pressure receiv-
ing surfaces 38, 39 on the inside of the drawbar aperture.
The pressure applying surfaces 36, 37 of the actuators
as well as the pressure receiving surfaces 38, 39 inside
the drawbar aperture are inclined with respect to both
the longitudinal axis 33 of the housing and the longitudinal
axis 51 of each of the housing holes (which are arranged
perpendicularly to the longitudinal axis of the housing).
In other words, an acute angle is formed between the
longitudinal axis 33 of the housing and each pressure
applying surface or pressure receiving surface, or an ex-
tension thereof. The acute angle of each locking pressure
applying surface 36 is the same as the acute angle of
the corresponding locking pressure receiving surface 38,
and the acute angle of each releasing pressure applying
surface 37 is the same as the acute angle of the corre-
sponding releasing pressure receiving surface 39.
[0029] Due to the configuration with inclined pressure
applying/receiving surfaces, the locking pressure apply-
ing surfaces 36 of the actuators will press on the corre-
sponding locking pressure receiving surfaces 38 in the
drawbar when the actuators 27, 28 move synchronously
towards one another when turning the actuator bolt 17
in a first direction. As a consequence, the drawbar 19,
which is reciprocally movable in the axial direction within
the bore 14 of the housing, will be displaced towards the
rear end of the housing 13 into a locking position in which
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atool holder shank 18 inserted into the bore of the clamp-
ing device will be clamped. If the actuator bolt 17 is turned
in the other direction, the actuators 27, 28 will move apart
from one another and the releasing pressure applying
surfaces 37 of the actuators will press on the correspond-
ing releasing pressure receiving surfaces 39 in the draw-
bar. As a consequence, the drawbar 19 will be displaced
towards the front end of the housing 13 into a releasing
position in which a tool holder shank 18 held in the clamp-
ing device can be removed.

[0030] In the illustrated embodiment, the acute angle
which is formed between (the extension of) each pres-
sure applying/receiving surface and the longitudinal axis
33 of the housing is approximately 45°.

[0031] As can be further seen from Figs. 6 and 7, the
drawbar aperture 29 is formed at the rear part of the draw-
bar 19. In its forward end it is formed with a drawhead
41 which is connected to the body portion via a neck
portion 42 around which the engagement segments 23
are arranged. Between the neck portion and the body
portion the drawbar is also formed with a circular flange
and a groove 43 for accommodating the sealing ring 26.
[0032] Reference is now made to Fig. 9 in which is
illustrated an unlocked state, i.e. with the drawbar in the
releasing position, when the tool holder inserted with its
mounting shank 18 into the mounting bore of the clamp-
ing device is to be removed from the clamping device.
Fig. 9 is a section along the longitudinal axis 33 of the
assembled tool holder 11 and the clamping device 10
with all its components mounted in place. The section in
fig. 9 is taken in a plane containing the longitudinal axis
33 of the housing and a longitudinal axis 51 of each of
the housing holes 15.

[0033] The clamping device 10 in Fig. 9 is in an initial
state in which the tool holder 11 is unlocked from the
clamping device. As can be seen, the engagement seg-
ments 23 are mounted around a neck portion 42 of the
drawbar in a space formed between the neck portion and
aninnersurface of an engagementbore within the mount-
ing shank 18 of the tool holder. The engagement seg-
ments 23 are held in place by means of an outward ex-
tending flange portion 45 of each engagement segment
being in engagement with an inner groove inside the re-
tainer ring 24, and the elastic o-ring 22 is positioned in
an outward facing groove formation in the rear end of the
engagementsegments. The forward ends of the engage-
ment segments are formed with outward directed en-
gagement flanges 46, which are adapted to go into en-
gagement with an inner engagement groove 47 inside
the engagement bore of the tool holder but are in this
initial state out of engagement with the engagement
groove. Moreover, the compression spring 20 is mounted
between a flange of the drawbar and the thrust ring 21
and forces it as well as the retainer ring 24 and the en-
gagement segments 23 in the forward direction against
the stop ring 25. Toreach this unlocked state, the actuator
bolt 17 is rotated in the direction which affects the actu-
ators to move synchroneously apart from one another
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such that the releasing pressure applying surfaces 37 of
the actuators press on the corresponding releasing pres-
sure receiving surfaces 39 in the drawbar, such that the
drawbar is displaced in a forward direction.

[0034] Reference is now made to the Fig. 10 which is
similar to the Fig. 9. However, here the clamping device
is in a locked or clamped state in which the mounting
shank 18 is coupled to the clamping device by means of
the coupling mechanism and drawn by means of the
drawbar 19 and the clamping mechanism 16 with a large
force into firm engagement within the mounting bore of
the clamping device.

[0035] Thisisaccomplished by turning the actuator bolt
in the direction which affects the actuators to move syn-
chroneously towards one another such that the locking
pressure applying surfaces 36 of the actuators press on
the corresponding locking pressure receiving surfaces
38 in the drawbar, such that the drawbar is displaced in
arearward direction. As can be seen from this figure, the
thrust ring 21, the retainer ring 24 and the engagement
segments 23 are still pushed forward toward the stop ring
25 by means of the compression spring 20, while the
drawbar 19 is drawn rearward by means of the actuators
27, 28 as described above. This has the effect that the
engagement segments 23 will be displaced outwards in
relation to the drawhead 41 such that their forward ends
will slide on a rearward facing bevelled surface 49 of the
drawhead 41. In this way, the engagement flanges 46 on
the forward ends of the engagement segments will be
displaced outwards and go into engagement with the en-
gagement groove 47 inside the engagement bore of the
tool holder such that the tool holder shank 18 will be
drawn by means of the drawbar 19 into firm bearing
against the surfaces of the mounting bore 14 in the hous-
ing.

[0036] Figs. 9 and 10 are schematic illustrations for
facilitating understanding of the invention and are not in-
tended to precisely illustrate the exact location or char-
acteristic of certain components, such as the exact axial
location of the drawbar 19 and other components or the
amount of compression of the spring 20, in the unlocked
and locked state, respectively. Furthermore, a number
of arrows are shown in figs. 9 and 10 indicating motion
or forces acting on different parts of the clamping device.
These arrows are for facilitating understanding of the in-
vention and should not be taken as a detailed or complete
specification of all forces acting during operation of the
clamping device.

[0037] As best seen in figs. 9 and 10, the longitudinal
axis 51 of each of the housing holes 15 is directed per-
pendicular to the longitudinal axis 33 of the housing,
whereas the pressure applying surfaces 36, 37 of the
actuators and the pressure receiving surfaces 38, 39 of
the drawbar are inclined with respect both to the longitu-
dinal axis 33 of the housing and to the longitudinal axis
15 of each of the housing holes. However, it would also
be possible to arrange the housing holes non-perpendic-
ularly to the longitudinal axis of the housing. In such em-
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bodiments, the inclination of the pressure applying/re-
ceiving surfaces with respect to the longitudinal axis 33
of the housing may be different. In fact, the pressure ap-
plying/receiving surfaces could even be arranged per-
pendicularly to the longitudinal axis of the housing since
a movement of the actuators within such "tilted" housing
holes would have a component in the direction of the
longitudinal axis of the housing.

[0038] As best seen in figs. 6 and 7, the pressure ap-
plying surfaces 36, 37 are curved, and each actuator
comprises only one locking pressure applying surface 36
and one releasing pressure applying surface 37. How-
ever, actuators with additional pressure applying surfac-
es, and drawbars with a corresponding number of pres-
sure receiving surfaces, are also possible. As an exam-
ple, a flat surface may be arranged centrally on one of
the pressure applying surfaces, dividing the curved sur-
face into two separate curved pressure applying surfac-
es. This would improve the force distribution and mitigate
the negative effect of any radii impreciseness of the sur-
faces. The flat surface would also create a passage for
lubricant between the actuator and the pressure receiv-
ing surface inside the drawbar aperture.

[0039] The pressure applying surfaces and the pres-
sure receiving surfaces do not have to be curved but may
have any suitable form, for example flat. As an example,
each actuator may comprise one or more grooves with
flat side walls, arranged at a transversally facing side of
the actuator, i.e. in a plane substantially parallel to the
longitudinal axis of the housing. Each such groove, if ar-
ranged non-perpendicularly to the longitudinal axis of the
housing, will then include one locking pressure applying
surface (the side of the groove facing towards the rear
end of the housing) and one releasing pressure applying
surfaces (the side of the groove facing towards the for-
ward end of the housing). Multiple such grooves could
be arranged on each actuator. On the inside of the draw-
bar aperture a corresponding number of matching pro-
trusions are arranged at the same angle as the grooves
on the actuators. Each such protrusion would then com-
prise a locking pressure receiving surface (the side of
the protrusion in contact with the locking pressure apply-
ing surface of the corresponding groove) and a releasing
pressure receiving surface (the side of the protrusion in
contact with the releasing pressure applying surface of
the groove). As an alternative, the grooves could be ar-
ranged within the drawbar aperture and the correspond-
ing protrusions on the actuators.

[0040] Inthe embodiment according to figs. 4-10, each
pressure applying surface 36, 37 and each pressure re-
ceiving surface 38, 39 consists of a continuous surface
having constant inclination angle with respect to the lon-
gitudinal axis of the housing when viewed in alongitudinal
section through the clamping device in a plane containing
the longitudinal axis of the housing and the longitudinal
axis of each of the housing holes, as best seen in figs.
9-10. However, in an alternative embodiment, a pressure
applying surface, and the corresponding pressure receiv-
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ing surface, may comprise at least two surface sections
having different angles in relation to the longitudinal axis
of the housing. For example, a pressure applying surface
on an actuator may be divided into a proximal surface
section located closer to the longitudinal axis of the hous-
ing and a distal surface section located farther away from
the longitudinal axis of the housing when the clamping
mechanism is arranged within the bore of the clamping
device. A corresponding pressure receiving surface with-
in the drawbar aperture may be divided in a similar way
into a proximal surface section and a distal surface sec-
tion. During aninward movement of an actuator, the prox-
imal surface section of the pressure applying surface will
first contact the distal surface section of the pressure
receiving surface. When the actuator travels further to-
wards the longitudinal axis of the housing, the distal sur-
face section of the pressure applying surface will reach
and contact the proximal surface section of the pressure
receiving surface. The proximal surface section of the
pressure applying surface preferably has the same angle
to the longitudinal axis of the housing as the distal surface
section of the pressure receiving surface, and the distal
surface section of the pressure applying surface prefer-
ably has the same angle as the proximal surface section
of the pressure receiving surface. For locking pressure
applying/releasing surfaces, the former angle is prefer-
ably smaller than the latter angle, such that the axial
movement of the drawbar corresponding to a certain ro-
tation of the actuator bolt is greater during the initial in-
ward movement of the actuator, when the proximal sur-
face section of the pressure applying surface contacts
the distal surface section of the pressure receiving sur-
face, and smaller during the subsequent movement of
the actuator, when the distal surface section of the pres-
sure applying surface contacts the proximal surface sec-
tion of the pressure receiving surface, which corresponds
to the stage of the clamping when the force required for
clamping the tool holder shank is greatest. For example,
the acute angle formed between the proximal surface
section of the pressure applying surface and the longitu-
dinal axis of the housing may be below 45°, e.g. between
15° and 45°, and the acute angle formed between the
distal surface section of the pressure applying surface
and the longitudinal axis of the housing may be above
45°, e.g. between 45° and 75°.

Claims

1. A clamping device (10) for releasably holding a tool
holder shank (18) comprising:

a housing (13) having a forward end, a rear end
and abore (14) intersecting the forward end and
extending rearwardly therefrom for receiving the
tool holder shank in a mounting portion at the
forward end of the bore;

adrawbar (19) being mounted reciprocally mov-
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able inside the bore and which in a forward end
comprises engagement means (23), which are
adapted to go into engagement with an engage-
ment formation at the end of the tool holder
shank, and in a rear portion is formed with a
drawbar aperture (29) extending through the
drawbar in a transverse direction in relation to a
longitudinal axis (33) of the housing; and

a clamping mechanism (16) extending through
the drawbar aperture and at least partly into two
housing holes (15) in the housing on opposite
sides of the drawbar aperture and being adapted
to impart an axial displacement of the drawbar
to and fro in the direction of the longitudinal axis
of the housing,

characterized in that

the clamping mechanism comprising:

afirst and a second actuator (27, 28), each
being slidably received in and extending at
least partly through a respective one of the
housing holes (15) as well as the drawbar
aperture (29) and which each is formed with
an at least partly threaded hole (34, 35),
wherein the thread in the first actuator (27)
is aright-hand thread and in the second ac-
tuator (28) a left-hand thread, and wherein
the threaded holes extend in a direction per-
pendicular to the longitudinal axis of the
housing, each of the actuators being formed
with at least one locking pressure applying
surface (36) and atleastonereleasing pres-
sure applying surface (37);

and an actuator bolt (17) which comprises
aright-hand thread in one portion and a left-
hand thread in another portion;

wherein the drawbar on the inside of the
drawbar aperture comprises at least two
locking pressure receiving surfaces (38)
facing towards the forward end of the hous-
ing and at least two releasing pressure re-
ceiving surfaces (39) facing towards the
rear end of the housing;

and wherein the right-hand thread of the ac-
tuator bolt is threaded into the right-hand
threaded hole of the first actuator, and the
left-hand thread of the actuator bolt is
threaded into the left-hand threaded hole of
the second actuator, such that the actuators
are interconnected and mounted into the
housing with each of the actuators at least
partly extended into a respective one of the
housing holes as well as into the drawbar
aperture from the respective side of the
same, such that when the actuator bolt is
rotated in one direction the actuators will be
moved synchronously towards each other
and the locking pressure applying surfaces

10

15

20

25

30

35

40

45

50

55

of each of the actuators will press against
the locking pressure receiving surfaces in-
side the drawbar aperture such that the
drawbar will be displaced towards the rear
end of the housing into a locking position,
whereas when the actuator bolt is rotated
in the opposite direction the actuators will
be moved synchronously apart from one an-
other and the releasing pressure applying
surfaces of each of the actuators will press
against the releasing pressure receiving
surfaces inside the drawbar aperture such
that the drawbar will be displaced towards
the forward end of the housing into areleas-
ing position.

The clamping device according to claim 1, wherein
the mounting portion at the forward end of the bore
is conical.

The clamping device according to claim 2, wherein
the mounting portion at the forward end of the bore
has a non-circular cross section.

The clamping device according to any of the previous
claims,

wherein the locking pressure applying surfaces
and/or the releasing pressure applying surfaces of
the actuators are curved.

The clamping device according to any of the previous
claims, wherein at least a part of each pressure ap-
plying surface and pressure receiving surface, or the
extension of such surface, forms an acute angle to
the longitudinal axis of the housing when viewed in
a longitudinal section through the clamping device
in a plane containing the longitudinal axis of the hous-
ing and a longitudinal axis of each of the housing
holes.

The clamping device according to claim 5, wherein
the acute angle of the locking pressure applying sur-
faces corresponds to the acute angle of the locking
pressure receiving surfaces, and the acute angle of
the releasing pressure applying surfaces corre-
sponds to the acute angle of the releasing pressure
receiving surfaces.

The clamping device according to any of the claims
5 or 6, wherein the acute angle is between 15° and
75°.

The clamping device according to any of the claims
5-7,wherein the acute angle is between 40° and 50°.

The clamping device according to any of the claims
5-8, wherein each locking pressure applying surface
of the actuators and each locking pressure receiving



10.

1.

12.

15 EP 3 560 639 A1

surface inside the drawbar aperture are composed
of at least a first and a second surface section form-
ing different angles with respect to the longitudinal
axis of the housing when viewed in a longitudinal
section through the clamping device in a plane con-
taining the longitudinal axis of the housing and a lon-
gitudinal axis of each of the housing holes.

The clamping device according to any ofthe previous
claims, wherein a longitudinal axis of each of the
housing holes is directed perpendicular to the longi-
tudinal axis of the housing.

The clamping device according to any of the claims
1-9, wherein a longitudinal axis of each of the hous-
ing holes is directed in an acute angle to the longi-
tudinal axis of the housing.

The clamping device according to claim 11, wherein
the pressure applying surfaces of the actuators as
well as the pressure receiving surfaces inside the
drawbar aperture are located perpendicular to the
longitudinal axis of the housing.
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